We investigated the localization of atnial natniuretic factor (ANF) mRNA and ofimmunoreactive ANF in the vena cava and sinus node of rat and, for comparative purposes, in atria and ventnides. In situ hybridization with an ANF cRNA probe revealed that the supradiaphragmatic portion of the inferior vena cava contains almost as much mRNA as the atria, whereas the levels were less in the superior vena cava and higher than in ventnides in the sinus node. Immunoreactive ANF (high Mr form) was found to be 22 times less abundant in the supradiaphragmatic vena cava and 148 times less abundant in the superior vena cava than in atnial cardiocytes. The wall ofthe supradiaphragmatic portion ofthe vena cava and the valve (eustachian valve) that separates the atrial cavity from that of the vein are made up of atrial-like cardiocytes
Introduction
It is now well established that the atnia are an endocrine gland (1-3) secreting both the C-terminal [99-126] (4,5) or nodal, and even those without secretory granules, were found to contain immunoreactive ANF in their Golgi complex and in secretory vesides in the vena cava and in the sinus node. (JHistochem Cytochem 38:1123 -1135 , 1990 
Peptides
The propeptide ofANF[1-126J was purified by HPLC from isolated rat atrial granules (12) , and ANF was prepared by enzymatic hydrolysis of the precursor (13) . Rat ANF and [94] [95] [96] [97] [98] [99] [100] [101] [102] [103] were synthesized by Bio-M#{233}ga (Laval, Quebec, Canada) . Rat and [95-!26J and human ANF [79] [80] [81] [82] [83] [84] [85] [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] [98] were purchased from Peninsula Laboratories (Belmont, CA). was cut immediately above the right atrium and just before its exit from the thoracic cavity. The supradiaphragmatic portion of the vena cay was cut just below the inferior margin of the right atrium and just above the diaphragm.
Production of Antibodies
The subdiaphragmatic portion of the vena cay was cut just below its exit from the thorax and just above the iliac bifurcation.
For cornparative purposes, the right and left atria and the middle portion of the intraventricular septum of the same animals were also removed. These tissues were immediately placed in cold (0'C) 
HPLC

Pattern of Vena Cava JR-A NP
The superior and supradiaphragmatic portions of the inferior vena cay were treated as above. The extracts were centrifuged at 15,000 rpm for 10 mm and the supernatant was kept frozen at -70'C until used. 
Immunohistochemistry
Sinus Node. The hearts of 10 rats were perfused through the right jugular vein, under pentobarbital anesthesia, with 20 ml ofRinger-Locke fluid and then with Bouin's fluid. They were left in the same fixative for 12 hr and after dehydration were embedded in paraffin. The whole hearts of five of the animals were serially cut at 5 sm along their greater axis (frontal sections).
The whole hearts of the remaining five rats were cut transversely (coronal sections) and serially at 5 zm.
Superior Vena Cava. The superior vena cava, including the sinus node and the superior portion of the right atrium from 10 rats, was fixed by perfusion as above.
After dehydration, the specimens were embedded in paraffin to be cut longitudinally and serially at 5 sm. 
Jmmunocytochemical Labeling
The immunocytochemical labeling was performed as already described (22 Science Products, SPI Supplies, West Chester, PA) for 30 mm, washed for two periods of 5 mm each in BSA-Tris, washed twice for 5 mm each in distilled H20, stained first for 10 mm with uranyl oxalic acid (4% uranyl acetate: 5 ml plus 0.3 M oxalic acid, 5 ml; a pH of 7 was obtained by adding a few drops ofNH.sOH diluted times, and post-stained on ice in a mixture of4% uranyl acetate (0.5 ml), 2% methyl cellulose (0.5 ml), and distilled H2O (3.25 ml). The grids were then removed from the methyl cellulose solution with a loop. excess fluid removed with a filter paper, and allowed to dry at room temperature (16, 23, 24 
Control Experiments
Separate sets ofsections were hybridized with probes identical to the coding section of rat ANF mRNA at the same concentration as above.
A further control procedure was done by treating a separate set of preparations with a RNAse A solution (20 .tg/ml at 37'C for 50 mm) before the pre- 
Results
Biochemistry
As determined by RIA ( (12) and ventricles (19 Figure  3) is made up ofcells having immunoreactivity as intense as that in the atria.
A valve, the eustachian valve (31), also made up oftransitional cells and ALC (covered with endothelium), separates the lumen of the vena cava from the lumen of the right atrium ( Figure  3) . The in- 6 ).
Jn Situ Hybridization
The atria ( Figure  7 could easily be ascertained that secretory granules in ALC of either supradiaphragmatic vena cava ( Figure  18 ) or superior vena cava (Figure 19) contain immunoreactive ANF, since they were all decorated with gold particles. The same was true for the secretory granules SOLA, THIBAULT, HAILE-MESKEL, ANAND-SRIVASTAVA, GARCIA, CANTIN tive as atrial cardiocytes, whereas the cells ofthe superior vena cava ( Figure  10) showed a moderate reaction. There was no difference in the number ofsilver grains present over the subendothelial area as compared with the outer portion of the vein wall. The cells of the sinus node (Figure   1 1) were the least reactive, but their reactivity was well above the level ofexpression found in ventricles (9,10).
Ultrastructure
Superior Vena Cava.
The entire wall of the superior vena cava ( Figure  12) is made up ofcells having all the ultrastructural characteristics of atrial cardiocytes, but many do not contain secretory granules and can therefore be categorized as "transitional" cells. Large vascular spaces bordered by endothelium ( Figure  12 ) and arterioles ( Figure   13 ) are present in the wall ofthe vein.
The transitional cells contain a relatively large Golgi complex ( Figure  14) and their Several secretory granules (arrows) are decorated with gold particles. m, mitochondria; z, myofibrils with Z-bands. Bar = 1 pm. Figure 26 . In addition, small secretory vesicles (Figure 24) and immature trans-Golgi secretory granules and/or vesicles (Figure 26) were also decorated with gold particles.
Discussion
The ules which appear in these cells in animals with severe congestive heart failure (7).
In the present study, secretory granules and secretory vesicles 
